Induction of renal kallikrein and renin gene expression by insulin and IGF-I in the diabetic rat.
The renal kallikrein-kinin system and the renin-angiotensin system are implicated in the pathogenesis of diabetic nephropathy. We have shown that renal kallikrein and renin gene expression are altered by diabetes. To investigate the cellular mechanisms responsible for these changes, we examined the effects of acute insulin and insulin-like growth factor I (IGF-I) treatment on renal kallikrein-kinin and renin-angiotensin system components. Three weeks after induction of diabetes, we measured renal kallikrein and renin mRNA levels, renal kallikrein and renal renin activity, and plasma renin activity in control and diabetic rats and diabetic rats treated with insulin or IGF-I for 2 or 5 h. In diabetic rats, kallikrein and renin mRNA levels were reduced >50% compared with control rats. Renal tissue kallikrein levels and plasma renin activity were decreased, whereas renal renin content was unchanged. Insulin increased kallikrein and renin mRNA levels after 2 h. IGF-I, at a dosage that stimulated kallikrein mRNA levels in control rats, had no effect on renal kallikrein and renin content or mRNA levels in diabetic rats. However, infusion of a fivefold higher IGF-I dosage resulted in a two- to threefold increase in kallikrein and renin mRNA levels in 2 h. These data suggest that 1) diabetes suppresses kallikrein and renin gene expression, and these abnormalities are reversed by insulin or IGF-I; and 2) the diabetic state produces resistance to IGF-I induction of kallikrein and renin gene expression. These changes in regulated synthesis of kallikrein and renin in the kidney may underlie renal vascular changes that develop in diabetes.